the source of data. Chi-square analysis was applied to assess scale construct validity. Adjusted multiple logistic regression with selected tobacco and substance use variables was used to assess known-groups validity of the scale's Healthy Days index (items regarding poor physical and mental health days during the past 30 days).
According to the Centers for Disease Control and Prevention (CDC), "Specifying Health-Related Quality of Life (HRQOL) represents a unique effort on the part of national policy makers to formally recognize quality of life as an important component of health." 1 In response to the need to develop surveillance methods to measure HRQOL at state and local levels, the CDC's National Center for Chronic Disease Prevention and Health Promotion organized workshops in December 1991 2 and June 1992. 3 Experts in quality of life measurement, surveillance methods, and state and local public health policy defined HRQOL and identified feasible methods for conducting surveillance at the first meeting and refined needs and rationales at the second meeting.
These meetings resulted in four questions (Figure 1 ) that were used in the 1993 Behavioral Risk Factor Surveillance System (BRFSS) survey, a random-digit-dialing telephone survey used to monitor modifiable health risk behaviors associated with leading causes of death and disability among adults ages 18 and older. The conceptual model for the core HRQOL scale is presented in Figure 2 . In this model, item 1 asks about self-perceived health and is strongly associated with an individual's physical and mental health status in the past, present, and future. Items 2 and 3 ask about recent physical and mental health and are considered to be mutually independent. Item 4 assesses disability globally by incorporating physical and mental health.
Taken together, items 2 and 3 are hypothesized to explain recent health aspects of item 1. Termed the "Healthy Days" index, items 2 and 3, when combined, have been utilized as a means of calculating "good health days" (GHDs). 1, 4, 5 Most of the validation research on the HRQOL scale with adults has been conducted on the Healthy Days index, which has been evaluated as "quite satisfactory as a measure of the health domain in [quality of life]" 6 when compared with 22 of the most widely used quality of life indexes around the world.
To determine the validity of the HRQOL scale, several validation studies have been conducted with adults, [7] [8] [9] and cognitive testing has also been reported. 10 Andresen et al. and Newschaffer examined how the HRQOL scale compared with other established measures such as the Medical Outcomes Short Form (SF-36) in a spinal cord-injured population 7 and a statewide general adult population. 9 The SF-36 was developed by the RAND Corporation during the 1980s and widely used in clinical studies of HRQOL to measure the functional status and perceived well-being of representative U.S. patient populations. The SF-36, owing to its validity and reliability, is generally viewed as the criterion or "gold standard" for measuring HRQOL.
Using a sample of 183 spinal cord-injured patients, Andresen et al. reported good construct validity for the HRQOL scale "days" items using the SF-36 as the standard. 7 For example, the HRQOL poor physical health days item and the SF-36 physical summary scale were correlated at r ϭ -0.458, and the HRQOL poor mental healthy days item and the SF-36 mental summary scale were correlated at r ϭ-0.681. The physical health days item, however, also correlated with the SF-36 mental health summary (r ϭ-0.600) in this spinal cord-injury population. In addition, ceiling effects for all 36) , and concluded that the scale has potential for research among patients with spinal cord injuries. 7 In establishing construct, criterion, and known-groups validity for the HRQOL scale in a stratified, random sample of 558 adults, Newschaffer reported that the Healthy Days index emerged "as the most valid measure of quality of life deficit in a mixed population with concurrent physical and mental health problems" 9 when compared with each individual (physical and mental) item alone, although large ceiling and floor effects were noted. For instance, 65.3% of respondents reported zero "not good" physical health days and 68.2% reported zero "not good" mental health days. Newschaffer, however, also found that the HRQOL scale items explained 59% of the variation in the SF-36 physical component summaries and 64% of the variation in the mental component summaries. 9 Several reliability studies have also been undertaken with the HRQOL scale with adults. In studying the responsiveness characteristics in a national sample of Norwegian adults, Moam found the Healthy Days index to display good response changes on a follow-up survey, concluding that the response changes on the follow-up survey were predictive of actual respondent health status changes. 11 Two telephonebased reliability studies also have been conducted on the HRQOL scale items. 12, 13 The first revealed considerable retest reliability after approximately one week for the HRQOL scale "days" items in a population with known disabilities, 12 with Kappa values ranging from 0.61 to 0.75. The second, more recent study conducted among 868 randomly selected adults found Kappa values ranging from 0.57 to 0.75 for the HRQOL scale items after approximately two weeks, confirming early findings. 13 Newschaffer made several recommendations for future HRQOL scale research, including exploring the validity of the HRQOL measures in other populations defined by age, ethnicity, and health or functional status. 9 Yet, only once are adolescents mentioned in the CDC summary document Measuring Healthy Days as a feasible surveillance population. 1 Furthermore, Hennessey et al. have suggested that useful HRQOL measures share eight qualities, at least four of which apply to adolescent populations: 14 • Public health policy focus. HRQOL measures should be applicable to all segments of the population and to all public health programs so that they have value for resource allocation decisions.
• Cultural specificity. Efforts should be made to ensure that generic HRQOL domains and their relative importance reflect the concepts and values of all population subgroups.
• Sensitivity to population variability. HRQOL measures should be sensitive enough to detect valid differences among individuals and subpopulations. • Practicality. HRQOL must be measurable by using limited community resources. 14 Healthy People 2010 has two overarching goals: (1) to increase the quality and years of healthy life and (2) to eliminate health disparities. 15 Tracking HRQOL in adolescent populations may help states monitor progress toward meeting those objectives. Information garnered through the use of the HRQOL scale with adolescents could potentially be used to highlight sub-populations in need of intervention and inform health authorities where to allocate funds. Thus, the purpose of this study was to assess the performance of the HRQOL scale, and particularly the Healthy Days index, with adolescents, using data from the 1997 South Carolina Youth Risk Behavior Survey (YRBS). First, this study provides an empirical test of the conceptual model outlined in Figure  2 and the hypothesis that the HRQOL scale items would display acceptable construct validity for use with adolescents. Second, the study tests the hypothesis that the Healthy Days index would demonstrate the ability to detect significant HRQOL differences between non-users and occasional, moderate, and heavy tobacco and substance users. Tobacco and substance use are two of the 10 leading health indicators in the United States and have been shown to be associated with lower HRQOL in adults. 1 
METHODS

Subjects
The 1997 YRBS used a sampling and weighting procedure designed to obtain a representative sample of all public high school students in grades 9 through 12 in South Carolina, with the exception of students in special education schools. The survey was previously determined to have adequate testretest reliability 16 for six major areas of health risk behaviors: behaviors leading to intentional and unintentional injuries (e.g., violent, aggressive, or suicidal behaviors); tobacco use; alcohol and other drug use; sexual behaviors; dietary behaviors; and physical activity. 17 For the 1997 YRBS, the initial sampling frame consisted of 215 schools, stratified by enrollment size into three categories: small, medium, and large. Eighty-seven schools were randomly selected, and 63 agreed to participate (72% response rate).
Parent notification forms were distributed at least five days in advance of survey administration; parents who did not want their children to participate were required to return the form. Surveys were conducted by trained data collectors, who emphasized anonymity, privacy, and confidentiality. This research was approved by the University of South Carolina's review board for the rights of human subjects in research.
Data analysis
The response options for the first question, "Would you say that in general your health is . . .," were the same as on the BRFSS: excellent, very good, good, fair, poor. Given the paper-and-pencil administration of the YRBS, the "days" items (physical health days, mental health days, and activity limitation days) were forced-choice questions, unlike the openended questions on the telephone interview-based BRFSS. The response options for the "days" questions were modeled after those for similar YRBS 30-day prevalence items: 1ϭ0 days, 2ϭ1 to 2 days, 3ϭ3 to 5 days, 4ϭ6 to 9 days, 5ϭ10 to 19 days, 6ϭ20 to 29 days, and 7ϭall 30 days.
Non-response is sometimes thought of as the "best case" indicator of how well questions are functioning. 18 Since item non-response has been used as a conservative measure of problems with individual questions, non-response was calculated for each question. A high number of non-responses by our sample to specific items would suggest that they are not appropriate for adolescent use.
All analyses were conducted via SUDAAN, 19 which accounts for the complex sampling design of the YRBS. Construct validity was examined through a series of Chi-square and Spearman rank order correlation analyses to determine the relationship between self-perceived health and each of the other scale items (physical health days, mental health days, and activity limitation days). We hypothesized that the associations among scale items would replicate those observed among adults 14, 20 and be consistent with the conceptual model (see Figure 2 , adapted from Hennessey et al. 14 ) .
Known-groups validity 21 was assessed through the use of multiple logistic regression at αϭ0.05 with selected YRBS tobacco and substance use variables. Since we had no other HRQOL "gold standard," such as the SF-36, to use as our criterion, we used YRBS items that asked about smoking, drinking, binge drinking, marijuana use, and cocaine use in the past 30 days to test the relationships among the Healthy Days index. Since non-users and users of tobacco and other substances are known to differ in their health status, a valid Healthy Days index should differentiate between users and non-users. We hypothesized that poor HRQOL days would increase with increasing tobacco and substance use. Variables were categorized to separate occasional users from heavy users in the following manner: 1ϭ0 days, 2ϭ1 to 2 days, 3ϭ3 to 5 days, and 4ϭՆ6 days within the past 30 days for the tobacco and alcohol use variables, and 1ϭ1 to 2 times, 2ϭ3 to 9 times, and 3ϭՆ10 times within the past 30 days for the marijuana and cocaine use variables, with nonusers serving as the referent group.
Since the CDC defines HRQOL as an individual's or group's perceived physical and mental health over time, 1 scale items 1 and 4 were not included in this known-groups validity analysis. The logic here was that item 1 is a more global measure of health than items 2 and 3, and item 4 is a subset of the physical and mental health questions and assesses more disability than HRQOL. Because of this dynamic, items 2 and 3 of the HRQOL scale (the Healthy Days index) were combined to compose the predictor variable, resulting in a pseudo-continuous variable ranging in score from 2 (2 ϫ 1) to 14 (2 ϫ 7), with higher scores indicative of a greater number of reported poor HRQOL days. For example, a score of 2 indicated that the respondent reported no poor physical or mental health days during the past 30 days, while a score of 14 indicated that the respondent reported poor physical and mental health for all 30 days. Because combining the two items created ranges in days and some potential overlap among item responses, cutpoints were categorized as 0 reported HRQOL days (HRQOL score of 2), Ͻ5 reported poor HRQOL days (HRQOL score of 3 or 4), 5 to 9 reported poor HRQOL days (HRQOL score of 5 or 6), and Ն10 reported poor HRQOL days (HRQOL score in the 7 to 14 range). A respondent who achieved a score of 3 may have reported no poor physical health days but 3 to 5 poor mental health days, or vice versa. Because of a low total HRQOL score, this respondent would have been grouped into the Ͻ5 reported poor HRQOL days category. Odds ratios (ORs), and 95% confidence intervals (CIs), adjusted for race and gender, were calculated to determine which substance use variables were significantly associated with reduced HRQOL.
Racial identification was self-reported. Respondents were given a choice of the following categories: white-not Hispanic; black-not Hispanic; Hispanic or Latino; Asian or Pacific Islander; American Indian or Alaskan Native; other. For purposes of this study, we grouped Hispanic or Latino, Asian or Pacific Islander, American Indian or Alaskan Native, and "other" into a single category.
RESULTS
There were a total of 5,220 observations in the 1997 YRBS. Respondents included 1,061 non-Hispanic white females (20.3%), 1,336 non-Hispanic black females (25.6%), 1,340 non-Hispanic white males (25.7%), 1,119 non-Hispanic black males (21.4%), 182 "other" females (3.5%), and 182 "other" males (3.5%).
As expected, the distribution of responses for each HRQOL scale item was skewed toward the positive (Table  1) ; however, 785 (14.4%) adolescents still perceived their health as fair or poor. While 631 (11.4%) reported having six or more poor physical health days, 1,291 (23.4%) reported having six or more poor mental health days, and 535 (9.8%) reported having six or more days where their activity was limited due to poor physical or mental health during the past 30 days. Table 2 shows the mean and standard deviation for each HRQOL item. As expected, ceiling effects were observed, since adolescents are generally regarded as healthy. 22 Furthermore, non-response rates were low: 1.81% (93/5,127) for self-rated health, 0.006% (29/5,191) for "not good" physical health days, 0.005% (27/5,193) for "not good" mental health days, and 1.34% (69/5,151) for activity limitation days. These results suggest that the scale items functioned as intended, as few adolescents had difficulties answering these items.
Construct validity
As hypothesized, the associations between self-perceived health and physical health days, mental health days, and activity limitation days were consistent with the conceptual model and findings with adults, 14, 20 providing evidence of scale construct validity (Tables 3-5 ). Adolescents who reported fewer days of impaired physical or mental health or activity limitation generally reported higher levels of selfperceived health. Table 6 presents Spearman rank order correlations between scale items. Correlations were all significant at pϽ0.0001. The significant correlations between self-perceived health and physical health days (r ϭ0.24), mental health days (r ϭ0.26), and activity limitation days (r ϭ0.23) were modest and may have been influenced by the large sample size, but were nevertheless consistent with the adult HRQOL scale findings. 20 Mental and physical health days were strongly correlated (r ϭ0.51). The strongest correlations, not surprisingly, were between activity limitation days and physical (r ϭ0.57) and mental health days (r ϭ0.55), providing evidence of discriminant validity. This pattern of results suggests a moderately strong linear relationship among "days" scale items, but not between self-perceived health and the "days" scale items. 
Known-groups validity
As hypothesized and indicated in Table 7 , as the usage of each selected substance increased, reported poor HRQOL days increased. Furthermore, as the number of poor reported HRQOL days increased, the higher the ORs for each substance became, even after adjustment for race and gender. For example, those who reported smoking Ն6 days during the past 30 days were 1.75 times as likely to report 5 to 9 poor HRQOL days (ORϭ1.75; 95% CI 1.50, 2.04), compared with those who did not report smoking during the past 30 days. Moreover, those who reported smoking Ն6 days during the past 30 days significantly increased their chances of reporting Ն10 poor HRQOL days (ORϭ2.17; 95% CI 1.56, 3.03), compared with those who did not report smoking during the past 30 days. In addition, those who reported smoking 3 to 5 days during the past 30 days were almost twice (ORϭ1.97; CI 1.43, 2.71) as likely to report Ն10 poor HRQOL days, compared with those who did not report smoking during the past 30 days. These same patterns existed for every substance explored during this knowngroups validity analyses, with the exception of a lone protective relationship for those who reported binge drinking 1 to 2 days during the past 30 days (ORϭ0.72; 95% CI 0.54, 0.97), suggesting that this result may be spurious. Despite this finding, the items composing the Healthy Days index appear to display adequate known-groups validity.
DISCUSSION
This study provides preliminary evidence of the appropriateness of these items in this large adolescent population. It also provides preliminary evidence that the conceptual model proposed by Hennessey et al. for adults 14 (see Figure 2 ) may be accurate for adolescents as well. Noteworthy however, are the low correlation coefficients for the associations between self-perceived health and the other "days" scale items. These low, but significant, correlations, have been observed in analyses with adults using these items, where self-perceived health correlated only moderately at best with physical health (r ϭ0.24) and activity limitation days (r ϭ0.22), but not with mental health days (r ϭ0.05). 20 The strong research base supporting the ability of self-perceived health to predict mortality [23] [24] [25] and risk behaviors in adults, 26 and the association between self-perceived health and behavioral and psychological factors in adolescents [27] [28] [29] makes it a logical item to include with other health-related items, as confirmed by Tables 3-5 . The modest correlations, however, found in the present study also raise questions about the relationship between self-perceived health and HRQOL in adolescents, suggesting that they may be measuring different dimensions of health. This is particularly important for health practitioners and researchers working with clinical populations, because when a self-perceived health status measure is used to assess quality of life, the findings could be misleading. For example, Bradley makes the distinction that asking participants how they feel about their health is different from asking them how they perceive their quality of life because although people may feel their health is poor, their quality of life may be excellent, or vice versa. 30 Thus, asking only about selfperceived health can have a confounding effect, as highlighted by Smith et al., who found in their meta-analysis that when patients with chronic illnesses rated their quality of life, they gave greater emphasis to mental health (r ϭ0.47 for the association between mental health and self-rated quality of life) than to physical functioning (r ϭ0.28); however, this pattern was reversed for self-perceived health appraisals. 31 Since the constructs may be different, program evaluations should consider whether quality of life or selfperceived health is the desired outcome, to avoid improper measurement.
Nevertheless, the benefits of the development of a validated, brief HRQOL measure are manifold. Diwan and Moriarity determined that the core HRQOL scale could serve as a component of a comprehensive assessment of unmet health needs in adults. 32 Similar uses may now be deemed appropriate for monitoring such needs with adolescents, especially given the brevity of the HRQOL scale. It should be noted, however, that additional adolescent research is needed to validate the HRQOL scale in relation to the SF-36 and/or other established adolescent HRQOL instruments such as the Child Health Questionnaire-Child Form (CHQ-CF87). 33 Cognitive testing of the HRQOL scale items, particularly across sociocultural groups, is also needed. Cognitive testing may illuminate the meaning of the responses to these items and highlight difficulties with comprehension and response selection. 10 It may also help clarify the distinction between self-perceived health and HRQOL.
Implications
The HRQOL scale can serve as a vital component of an assessment of quality of life in adolescent populations. For instance, the assessment of HRQOL in combination with other positive health indicators (developmental assets, positive aspects of psychological well-being, and life satisfaction [34] [35] [36] [37] [38] [39] [40] ) may enhance the understanding of adolescent health behavior not only for surveillance purposes but as a part of social and health policy formulation, needs assessments, and program evaluation. The brevity of the HRQOL scale facilitates inclusion in comprehensive assessments.
Conclusions
Study limitations should be noted. First, this study design was cross-sectional, and hence the ability of the HRQOL instrument to predict longitudinal changes among adolescents needs to be tested. Second, unlike other reported HRQOL scale validation studies, 7-9 this study did not have a criterion HRQOL measure, such as the SF-36. Third, the reliability of the HRQOL scale for adolescents remains unknown; test-retest Kappa values are needed as a measure of reliability. Finally, the composite variable created and used in the known-groups validity analysis may overestimate the number of reported HRQOL days. These results, however, are a positive first step toward accurately measuring population health among adolescents.
